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[57] ABSTRACT 

A note sorting and counting apparatus includes a draw- 
out unit for drawing out in succession notes accumu- 
lated in a stack, a discrimination unit for discriminating 
at least denomination of notes drawn out by the draw- 
out unit, a sorting unit for sorting notes according to the 
denomination of notes on the basis of the denomination 
awcriminated by the discrimination unit, a plurality of 
temporary reserving units for temporarily reserving the 
notes sorted by the sorting unit according to the denom- 
ination of note, a judgement or determining unit for 
judging or determining whether the temporary reserv- 
ing units are filled with notes, a corresponding plurality 
of containers for receiving notes accommodated in the 
temporary reserving unit according to the denomina- 
tion of the stacked notes, and a control unit for causing 
the transfer of notes reserved in the temporary reserv- 
ing units to their respective containers. The note sorting 
and counting apparatus is configured so that notes of 
the denomination filled in the temporary reserving unit 
will be transferred immediately to its respective con- 
tainer, with the result that there is no need for an opera- 
tor to give each a transfer instruction. The apparatus 
makes it possible to accommodate notes of all denomi- 
nations into the containers when a cycle of processing is 
completed'or in the similar case. 

7 Claims, 15 Drawing Sheets 
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to sort and count normal notes conveyed in an abnormal 
NOTE SORTING AND COUNTING APPARATUS condition. 

The above mentioned objects are achieved by the 
BACKGROUND OF THE INVENTION provision of a note sorting and counting apparatus com- 

The present invention relates to a note sorting and 5 prising a draw-out unit for drawing out one by one 
counting apparatus for drawing out one by one notes notes accumulated in a stack, a discrimination unit for 
(or bills) accumulated in a stack to accommodate or discriminating at least the denomination of notes drawn 
transfer them into different containers according to the out by the draw-out unit, a sorting unit for sorting notes 
denomination of note, respectively. according to the denomination of note on the basis of 

With conventional note sorting and counting appara- 10 the denomination discriminated by the discrimination 
tus, notes accumulated are drawn out one by one to sort unit, temporary reserving units for temporarily reserv- 
them according to the denomination of note to tempo- big the notes sorted by the sorting unit according to the 
rarily reserve the notes which have been sorted accord- denomination of note, a judgement or determing unit 
ing to the denomination of note. After an operation is for judging or determing whether these temporary re- 
conducted to sort and reserve notes in connection with » serviflg ^ m ^ ^ notcs temporarily rescrve d, 
notes to be processed once, upon completion of such a container for accommodating or receiving a stack of 
sorting and reserving processes, notes are accommo- notes accommodated in said temporary reserving unit 
dated or transfer into a container. When a temporary ^cording to the denomination of the notes, and a con- 
reserving unit is filled with notes an operator takes out ^ unit for the notes reserved m said tem . 

them once by hand. Accordingly, this is inconvenient m 20 „^ . . . f . 

that the operator always musfattend to the machine. V %^™*T\ h T 6 C °l 

Further^ since notes within the temporary reserving Further, the above-mentioned object is achieved by 
unit are automatically accommodated into the contained te Provision of a note sorting and counting apparatus 
per each processing, when the amount of notes subject com P nsm S a f ™-out unit for drawing out one by one 
to sorting processing at a time is relatively small, ac- 25 *°tes accumulated m a stack, a discnnunation unit for 
commodate operation must be frequently carried out, discriminating at least the denomination of notes drawn 
resulting in prolonged work hours. om b * ^ e draw-out unit, a sorting unit for sorting notes 

Assume now that notes are drawn out every a prede- according to the denomination of note on the basis of 
tennined number of notes with the conventional sorting ^ denomination discriminated by the mscrimination 
and counting apparatus. Even when drawing out of 30 unit* a container for accommodating or receiving, ac- 
notes is immediately stopped at the time when a prede- cording to the cUscriniination of note, the notes sorted 
tennined number of notes are counted, some notes have by the sorting unit, a stop control unit for stopping the 
been already taken out by a take-out unit These notes operation of the draw-out unit when the number of 
are conveyed to a reject unit separately provided. In notes discriminated in said discrimination unit is equal 
this instance, they are mixed with abnormal notes. In 35 to a predetermined setting value, and a note stand-by 
addition, since some notes are transferred to the reject unit for holding notes which have been already drawn 
unit every time drawing out of a predetermined number out by said draw-out unit when the operation of the 
of notes occurs. As a result, it is possible that an opera- draw-out unit is stopped by said stop control unit, 
tor selects only normal notes t>r that the operator is Furthermore, the above-mentioned object is 
burdened in that the reject unit is frequently filled with 40 achieved by the provision of a note sorting and count- 
notes, so that the operator must often draw out them. mg apparatus comprising a draw-out unit for drawing 

When notes drawn out are discriminated in the dis- out one one notes accumulated in a stack, a discrimi- 
crimination unit, notes showing the reverse or back natioil unit for discriminating between normal notes and 
side, a cham of notes, notes abnormal in tkckness (two ab n 0rm al ones drawn out by the draw-out unit and to 
thicknesses of notes) or notes obliquely shifted are re- 45 ^n^e or determine denomination of the normal 
jected. It is reasonable to reject forged or false notes, a SQrtin ^ for SQrtin ^ notes mt0 normal 

etc. However, because he above-mentioned notes are nQte3 ^ a^rmal notes on the basis of the determina- 

TfT^S'fl m C ° nV f COndm ° n !? Sp * e tion by the discrhnmatton unit and to son the^omal 
of the fact that they are normal, they are caused to be " I J~ y ^ ; " 

r»\^ioA Ac o *w- l 0 cnr * a A 0 „a ™ notea from abnormal ones, an abnormal note con- 

rejected. As a result, these notes cannot be sorted and 30 . » - . . - ' . . . 

counted tamer for accommodatmg the abnormal notes sorted by 

the sortmg umt, a container for accommodating or re- 

SUMMARY OF THE INVENTION ceiving, according to the denomination of note, the 

A first object of the present invention is to provide a normal notes sorted b y the sordn 8 accordin 8 to 

note sorting and counting apparatus wherein when a 55 denomination of note, a forced accommodatmg or 

temporary reserving unit is filled with notes, the appara- transfer instructing unit for instructing a forced accom- 

tus can automatically contain them into a container. modating or transfer, a designation unit for designating 

A second object of the present invention is to provide the denomination of notes to be forcedly accommo- 

a note sorting and counting apparatus which can suit- dated, and a forced accommodating or transferring 

ably effect a transfer of notes form a temporary reserv- 60 control unit for forcedly accommodating or transfer- 

ing unit to a container. ring the notes drawn out from said draw-out unit into 

A third object of the present invention is to provide a the container corresponding to the denomination of 

note sorting and counting apparatus wherein after a notes as designated by said designation unit, 
predetermined number of notes are drawn out, the ap- B rtff DFSP/r tpttom of twf np AwrNr,<: 
paratus functions to eliminate the possibility that normal 65 BRJEF DESCRIPTION OF THE DRAWINGS 
notes are rejected. FIGS, la to lc are diagrammatical views illustrating 

A fourth object of the present invention is to provide an embodiment of a note sorting and counting apparatus 

a note sortmg and counting apparatus making it possible according to the present invention, respectively; 
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FIGS. 2a, and 2b are perspective views showing a a manner that each note is put by impeller plates). These 
temporary reserving unit; supporting plates Pla to ?6a and Ylb to P6A are usually 

FIG. 3 is a block diagram illustrating a control sys- biased upwardly by springs shown in FIG. 2 so that 
tem; they are in contact with : blades of the impellers HA1 to 

FIG. 4 is a front view illustrating an operating input : 5 HA& respectively. The notes which have been con- 
unit; ' veyed to the blades are in contact with the guide plates, 

FIG. 5 is an explanatory view showing memory areas so that they are stacked on a lower position of the im- 
of data memory; pellers Le. on the supporting; plates PIa to P6a and PI* 

FIG. 6 is a Table showing allocation of a container in to F6b. As a result, the supporting plates are gradually 
various modes; 10 lowered against the spring force as shown in FIG. Z 

FIG. 7 is a flowchart showing die operation of a note Namely, the supporting plates Via to ?6a and PI* to 
sorting and counting apparatus; P6& are ordinarily kept horizontal (as indicated by a 

FIGS. Ha, Sb and 8c are flowcharts showing the oper- solid line) by a mechanism shown in FIG. 2. In contrast, 
ation based on a first processing mode; when these supporting plates are lowered, they are 

FIG; 9 is a flowchart showing the operation based on 15 opened laterally to allow the notes on receiving plates 
a second processing mode; Rl.to R6 of the containers to fall thereinto. The notes 

FIG. 10 is a flowchart showing the operation of an thus fallen are received and retained by the receiving 
accommodating processing; and plates Rl to R6. These receiving plates Rl to R6 are 

FIG. 11 is a flowchart showing the operation of a driven by a pulse motor TPM so that their positions are 
forced accommodating processing. 20 changed. First, they are located at a lower position and 

nrTA „ ~ nrc>*nnynAVT Ac tctd then lowered downwardly according to the amount of 

DETAILED DESCRIPTION Ofr THE notes forced ^ j 0 ^^01 fa positions of the receiv- 

INVENTION • ing plates Rl to R6, sensors HEV1 to HEV6 are used. 

FIG. 1 shows a schematic view illustrating the en- Namely, the receiving plates Rl to R6 activate a corre- 
tirety of a note sorting and counting apparatus body of 25 sponding clutch or corresponding ones (of clutches 
an embodiment according to the present invention. TCL1 to TCL6) until the sensors HEV1 to HEV 6 do 

Oh the upper and front surface of the sorting and not sense the upper surfaces of the notes to move do wn- 
counting apparatus body, there is provided a pocket 1 , wardly by the pulse motor TPM. 
for inserting notes therethrough. Behind the pocket 1, The seventh container S7 is provided for accommor 
there is provided a mount 2 on which notes to be 30 dating or receiving notes or the like which have been 
counted are placed. An operator places a bundle of discriminated or determined to be abnormal at the dis- 
notes on the mount 2 by hand. A drawout roller. 3 is crimination unit 7, When the gate plate GB7 is oper- 
projected downwardly slightly from the upper surface ated, notes are accommodated into die container S7 via 
of the pocket 1 above the mount 2 to draw out notes the conveyer system q. Further, the conveyer system d 
accumulated one by one from the upward direction. 35 functions to hold or same notes subsequently sent after 

The notes drawn out by the draw-out roller 3 each a predetermined number of notes are counted, 
pass gate rollers 4 and 5 provided at a gate GX and are Various optical sensors will be described with refer- 
conveyed one by one by a conveying belt 6. ence to FIG. lb: 

Each of the notes conveyed one by one (i.e. succes- A note detector KSE detects that notes placed on a 
sively) is discriminated by a discrimination unit 7 in 40 mount 2 are collected by the draw-out roller 3 in a 
connection with the truth or falsehood, denomination, direction of the gate rollers 4 and 5. Light is radiated 
obverse ; or reverse,, normal or damaged condition, from the gate GX of the note insertion pocket 1 in the 
thickness, chain, condition of oblique displacement with downward direction. On the other hand, the light radi- 
respect to the normal position, and broken condition, ated is received by a light-receiving device provided at 
etc. For the technique itself for this discrimination, any 45 the back side of the interior wall of the insertion pocket 
one of known techniques may be employed. Since such 1. 

a technique is not the feature of the present invention, Sensors GSE1 to GSE5 provided in a sensor unit for 
its detailed description will be omitted. ■. driving the gates are provided for detecting top ends of 

The conveying belt 6 is driven by drive motors notes conveyed to activate the gate plates GB1 to GB5 
HPM1 and HPM2 (FIG. 1c) as a conveying unit MPM, 50 according to the kind of the notes, 
which is made up of a conveyer system labeled a to q. In Sensors HSE1 to HSE6 provided in a note passing 
addition, impellers or runners HA1 to HA6 are rotation- , sensor unit are provided for returning the gate plates 
ally driven in synchronism with the conveying belt 6. GB1 to GB5 when they sense ends of the notes passed. 

The notes are classified according to the discrimina- Sensors SSE1 to SSE6 provided in a reserved note 
tion result at the discrimination unit 7 and then are 55 sensor unit are provided for sensing notes stacked and 
accommodated or transferred into containers Si to S7. accommodated in the temporary reserving units SHI to 

The kind of the notes accommodated or transferred SH6 of the^first to sixth containers SI to S6 to sense 
into the respective containers is different according to notes supported by the supporting plates Pla to ?6a and 
classification modes as shown in the Table of FIG. 6. P16 to P6& 

At the conveyer system labeled e to i, notes are sorted €0 Sensors HEV1 to HEV6 are provided for controlling 
by gate plates GB1 to GB5 according to the discrimina- . positions of the receiving plates Rl to R6 to produce 
tion result The notes thus sorted are fed to the respec- signals to lower receiving plates Rl to R6 unit upper 
tive containers SI to S6. surfaces of the notes mounted on the receiving plates 

The notes which have been sent by the conveyer Rl to R6 are sensed, 
system labeled k to p are stacked on a lower position i.e. 65 Sensors HTE1 to HTE6 sense that notes mounted on 
. oh supporting plates Pla to P6c and P1Z> and^ VSb of the the receiving plates Rl to R6 are present or absent 
temporary reserving unit, SHI to SH6.by the impellers Sensors HANI to HAN3 sense that notes in the con- 
HA1 to HA6 rotating counterclockwise in the figure (in s yeyer system d are present or absent. A sensor HAN 4 
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senses passing of notes to be accommodated into the The control input unit CIU will be now described 
seventh containers S7 to return the gate plate GB7. with reference to FIG. 4. 

A sensor RSE senses that notes in the container S7 A denomination key KPB is provided to designate 
are present or absent. the denomination range from 1 to 100 dollers. 

Sensors LEVI to LEV6 sense downward positions of 5 A denomination judging or determining "off" switch 
the supporting plates Pla to Pfcz and Fib to P66 when KHO is provided to inhibit the denomination judge- 
separate plates are inserted* n*ent processing in the discrimination unit. Instead of 

Sensors TPL1 to TPL6, LPL1 to LPL6 and HPL1 to this* it may be configured that even if the denomination 
HPL6 will be described with reference to FIG. 2. judgement processing is carried out, the CPU does not 

Sensors LSL1 to LSL6 sense the lowest positions 10 process a signal produced thereby as a denomination 
when the receiving plates Rl to R6 are lowered to stop signaL 

the downward movement thereof. These sensors are A ten ke y comprises keys **0" to "9". A clear key 
also utilized for sensing that temporary reserving units CLK » for clear of 811 m P ut from tne ten ke y TK - 
are completely filled with notes. A modc switch MDS is used for selective designation 

Then, various drive sources will be described with 15 of mode witn tnis mode switch MDS » a classification 
reference to FIG. lc batch and normal/damaged batch can be selected. In 

A draw-out unit is provided for intermittently rotat- addition, by effecting selective designation of the de- 
ing the draw-out roller 3 by the pulse motor KPM to nomination batch, the normal/damaged batch can be 
send out notes one by one. The draw-out unit is config- selected. Various modes as shown in the Table of FIG. 
ured so that a gate roller 4 also rotates during rotation of 20 * *f e P ro Y?^?^ . , , , 

the draw out roller 3 A switch SAK is operated when the count value of 

Hie conveyer unit MPM rotationally drives belt (of £ e no ^ ^changed to the money value and the value 
which entirety is denoted by reference numeral 6) up to * ***** Tms switch SAK is used when 

the conveyer system a to q by the conveying drive „ both * e nu ^f of ^ mone y value corre- 

motors HPM1 and HPM2. The unpeUers HA1 to HA6 25 j^iESS^ T^Z^Z 

are rotationally driven in synchronism with the belt 6. P r ™ dec * m the data display unit. A stop key STF is 
Z i. "r: IT Tu JT • used to stop the sortmg processing when pushed down. 

To realize this, they may be driven by the conveying ^ £ u m J ^ hen ^ conve £ er system h 

drive motor 2 or by another motor. clogged with notes or m the siimlar case 

^ ^^/^S2f^^/? no f or p rl se 30 OK ke y 0KK 18 t0 when notes 10 tfae tem p°- 

motors GPM1 to GPM6 to effect switchmg drive of the rese rving unit onto the receiving plates is trans- 
gate plates GB1 to GB6. ferred 

Aconta^driveunit comprises pulse motors IKM1 A ^ key SAT is pushed down when the counting 
IKM2 and TPM to dnve the receiving plates Rl to R6 apparatus is started by the manual operation. Instead of 
and the supporting plates Pla to ?6a and PI* to T6b m 35 M tiz*on by the start key SAT, a method may be em- 
a vertical direction. In this instance, the supporting ployed to sense that notes are placed on the mount 2 by 
plates Pla to P6a and Fib to ?6b are lowered by the ming ^ sensor KSE t0 automatically start the count- 
motor IKM1, and opened and closed by the motor fag apparatus 

IKMZ Clutches CL1 to CL6 are coupled when the A memory" area of the data memory RAM will be 

individual supporting plates Pla to V6a and FU to F6b ^ described with reference to FIG. 5. 

are driven downwardly as shown in FIG. 2. A buffer memory unit BM stores the number (MBM) 

Further, clutches TCL1 to TCL6 drive the receiving of notes ^ th e money amount KBM per each lot ac- 

plates Rl to R6, respectively. cording to denomination from 1 to 100 dollars and the 

FIG. 3 shows a control system for a note sorting and tota i thereof according to the condition i.e. whether 

counting apparatus according to the present invention. 45 they are normal or damaged, and stores the number of 

A central processing unit CPU operates in accor- re ject notes. The reject notes stated above include not 

dance with a program stored in a program memory on jy no tes of abnormal thickness, chain, oblique dis- 

ROM to control the entirety of the note sorting and placement and breakage but also reversed notes, 

counting apparatus to store various data and flags in a Main memory unit MM stores accumulated value of 

data memory RAM according to need. A memory area 50 the money amount (KMM) in respect to the respective 

within the data memory RAM will be referred to later denominations from 1 to 100 dollars and the total 

with reference to FIG. 5. thereof according to the condition where they are nor- 

A control input unit CIU is used to input various data mal or damaged, respectively. Namely, when the OK 

and operational instructions, etc. when the counting key is pushed down upon completion of one slot, the 

apparatus is used. This control input unit will be de- 55 contents of the buffer memory units are added. When 

scribed later in detail with reference to FIG. 4. this addition is performed, the buffer memory unit is 

A data display unit is used to display various count cleared, 

data and denomination data, etc. A batch count memory unit BT stores a count value 

The discrimination 7, the conveyer unit MPM, the at the time of batch processing, 

draw-out unit KPM, the gate drive units GPM1 to 60 A saving count memory unit RV stores data in re- 

GPM6, the clutches CL1 to C6, the container drive unit spect to notes which have been discriminated subse- 

TPM, the unit KSE for sensing notes on the mount, gate quent to the notes subject to equalizing operation be- 

drive sensors GSE1 to GSE6, the sensors HSE1 to tween the count value and the setting value (therefore, 

HSE7 for sensing passing of notes, reserved note sen- are reserved in a saving path) because of the fact that 

sors SSE1 to SSE7 have been previously described with 65 when the count value is equal to the setting value, notes 

reference to FIG. 1. These components are connected already have been drawn out. 

to the central processing unit CPU through a bus line Denomination designation flags DFG are provided. 

BUS. When a denomination is designated by the denomina- 
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tion key KPB, a flag corresponding to the designated down without pushing down the start key SAT, 

denomination represents "1" (other flags remains "0"). thereby making it possible to change the instruction. 

Mode designation flags, MFG are provided; When a - When the start key SAT 'is "pushed down, a judge- 
mode is designated by the mode switch MDS, a flag ment or determination as to whether there aire notes, on 
corresponding to the designated mode represents *T\ S the mount 2 is made (step Oil). Namely, a judgement as 

A batch, number set memory BCM is provided. At . to whether the sensor KSE, provided in the sensor unit 

the time of the batch mode (the sorting batch and nor- for sensing notes on the mount, senses the notes or hot 

mal and damaged batch), this memory BCM stores the is made. Where there is no note, start operation is not 

number of batches input by the ten key TK. conducted even when the start key is pushed down. In 

A denomination judgement or determination inhibit 10 contrast, when* there are notes, the draw-out unit KPM 

flag KHF is provided. When the denomination judge- and the conveyer unit MPM are operated. Namely, a 

ment off switch KHO is pushed down, this flag KHF is determination as to whether "1" is set to which bit of 

set. the mode designation flag MFO or not is made (step 

Coincidence flags IHF are provided. When the equal- 012) to execute the first mode processing (step 013), and 

ity of the number of batches is performed in connection 15 the second mode processing (step 014) according to the 

with anyone of kinds (denomination, normal/damaged) designated mode. The first mode represents the sorting 

at die time of the batch processings a flag corresponding batch mode and the second mode the normal/damaged , 

to the kind represents "1". * mode. Upon completion of the execution Of the first and 

The operation of the above-mentioned count will be second modes, after: the OK key OKK is pushed down 

described with reference to FIGS. 7 to 11. 20 (step 016), the count data in the buffer memory unit BM 

FIG. 7 shows: a series of operations including, the is added to the data in the main memory unit MM. The: 

input processing, the sorting processing and accommo- sum thus obtained is stored in the main memory unit 

dating or transfer processing. MM. Subsequently, the buffer memory unit BM is reset 

Initially, these operations are briefly described. (step 017). The contents of the main memory unit MM 

Steps 001 to 003 denote a mode designation process- 25 are displayed on the display unit, etc. Thereafter, notes 

ing, steps 004 to 006 a denomination designation pro- are accommodated (step 018). Such an accommodating 

cessing, steps 007 to 990 a bath number designation operation is carried out by executing the steps shown in 

processing, steps 010 to 011 a start command process- FIG. 10 in respect to the all containers SI to S7. 

ing, steps 012 to 014 a sorting count processing at each Then, the first mode processing (the sorting batch 

mode (shown in FIGS. 8 and 9), and steps 016 to 018 an 30 mode) of the step 013 shown in FIG. 7 will be described 

adding and accommodating or transferring processing. with reference to FIGS. 8a through 8c 

These steps will be described in order. Initially, the conveyer drive motors HPM1 and 

The sorting batch and the normal/damaged batch are HPM2 are driven (step 101). Thereafter, the pulse 

input by using the mode switch (step 001). For instance, motor KPM is driven (step 102). 

when the "sorting batch" is designated, the mode desig- 35 The draw-put roller 3 draws out only one note lo- 

nation flags MFG of the RAM are all set to "0" (step cated at the lowest position from the stacked notes 
002), thereafter to set the flag of the, "sorting flag" des- .. placed on the mount 2 in a direction of the gate roller 4 

ignated to "1" (step 003). A plurality of modes cannot to convey the note thus drawn out to the conveyer belt 

be designated at the same time, When the mode is not 6. The discrimination unit 7 discriminates the notes 

designated, Le., when the mode previously designated is 40 conveyed (step 103) truth or falsity, denominations, the 

continued, the operation advances from the step 001 to obverse or reverse, thickness, chain, oblique displace- 

the step 004. ment and breakage (normal/damage conditions is not 

Then, when the denomination is designated by the discriminated here). When, reverse orientation, abnor- 

denomination key KPB (step 004), the denomination mal thickness, chain, oblique displacement and/or 

designation flags DFG are all set to M 0" (step 005) to set 45 breakage is detected (step 104), the gate plate GB7 is 

the flag of the designated denomination, e.g. 10 dollars switched by the motor GB7 provided in the gate drive 

to *T\ This denomination designation processing is unit. These notes are determined to be abnormal and 

effective only when the normal/damaged mode and the then are conveyed to the seventh container S7 (reject 

normal/damaged batch mode are designated. When the pocket) (step 105). 

denomination is not designated, the operation shifts to 50 In contrast, when notes are judged to be normal, 1 is 

the step 007. added to the number stored in the batch count memory 

When there is a need for predetermined number diyi- unit BT of the denomination designated (step 106)/ (In 
sion processing (batch processing), the number thereof this instance, since the discrimination as to whether 
is input by using the ten key TK. When the number of notes are normal/damaged is not carried out, either of 

batches is input (step 007), the contents of the batch 55 memory areas e.g. the memory area for "normal note" 

number set memory BCM are cleared (step 008), there- is used.) Notes of a predetermined denomination are 

after to store the numeral which has been input (step transferred to the temporary reserving units SHI to 

009) . When the batch number is not input (step 007), the SH6 of the containers SI to S6 (step 107). For instance, 
operation shifts to the step 010. This batch number is respective containers SI to S6 are adapted to recline 
also effective is that only the sorting batch mode and 60 notes according to the denomination of note as shown 
the normal/damaged batch mode are designated. in column A of FIG. 6. Assuming that notes of 10 dol- 

Then, a judgement or determination as to whether lars are used, when the sensor GSE4 provided in the 

the start key SAT is pushed down or not is made (step gate drive sensor unit senses the top end of the notes of 

010) . When not pushed down, the operation returns to 10 dollars, the motor GPM4 of the gate drive unit is 
the step 001 to repeatedly execute the steps 001, 004 and 65 operated to rotate the gate plate GB4 in a right-hand 
007 until the start key is pushed down. In the configura- direction to convey the notes of 10 dollars towards the 
tion stated above, where there is a need to correct the conveyer system n to accumulate them in a horizontal 
operation previously input, a correction key is pushed condition or stack by means of the impeller HA4. 
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Then, a judgement or determination as to whether memory unit BM Subsequently, the corresponding 
the content of the batch number set memory BCM is batch count memory BT is reset (step 119). 
equal to the data of number in the batch count memory At the temporary reserving units SHI to SH6 pro- 
unit BT of the concerned denomination (in regard to the vided according to the denomination of note shown in 
notes discriminated) or not is made (step 109). In this 5 FIG. 2, any supporting plates Pla to ?6a and Fib to P6* 
instance, in connection with other denominations, the are lowered by the notes accumulated and sensed by 
judgement of the correspondence is not carried out corresponding sensors (step 120). Thus, accommodat- 
When the correspondence therebetween does not hold, ing processing is carried out (step 126). 
a judgement or determination as to whether notes are The accommodating processing in the step 126 will 
placed on the mount 2 or not by using the sensor unit 10 be described in detail with reference to FIG. 10. 
KSE for sensing notes on the mount is made (step 121). In regard to the denomination detected, first is to turn 
As a result, when notes are present, the operation re- on only corresponding one or ones of the clutches CL1 
turns to the step 103 to continue drawing out of notes. to C6 (step 301) to drive the motor IKM1 (step 302). 

When the mount 2 becomes vacant, the pulse motor Thus, the supporting plates Pla to P6a and P16 to T6b 

KPM is stopped (step 122), to stop the conveyer drive 15 are lowered. When this downward movement is sensed 

motors HPM1 and HPM2 in a predetermined time. A by the sensors HPL1 to HPL6 (step 304), the motor 

time required until the final note is securely sorted is set IKM1 is stopped (step 305). Subsequently, the motor 

for the above-mentioned predetermined time. Thus, the IKM2 is driven for a predetermined time interval (step 

first mode is completed. 306) to shift the lever in a left-hand direction to open the 

On the other hand, when the coincidence holds in 20 supporting plates Pla to P6a and Vlb to P6b, thus trans- 
connection with the batch number, the coincidence flag ferring the notes accumulated at that place onto the 
IHF of the concerned denomination is set to *T f to receiving plates Rl to R6 to accommodate them 
effect coincidence display. Namely, a corresponding thereon (step 307). Then, the clutches CL1 to TL6 are 
coincidence indication lamp (not shown) is lighted (step cut off (step 308) to elevate the supporting plates Pla to 
110). Thus, the pulse motor KPM is stopped once to 25 V6a and VXb to V6b by the spring force. On the other 
stop drawing out of notes (step 111). hand, the sensors HEV1 to HEV6 are screened by the 

After the motor KPM is stopped, the notes which notes, the clutches TCL1 to TCL2 of corresponding 

have been already drawn out are still conveyed to pass denomination are turned on to drive the motor TPM to 

through the discrimination unit 7. Accordingly, the lower the notes until they are not sensed, thus allowing 

discrimination unit effects anamination of the notes 30 all the upper surfaces of the notes accumulated to be 

(step 112)/ A judgement as to whether the notes are located at the same position. 

abnormal or not is made (step 113). As a result, when Then, when the operator pushes down the start key 

these notes are abnormal, they are guided to the reject switch SAT (step 127), the coincidence flat IHF is reset 

container S7 (step 114). In contrast, when they are not (step 128). Subsequently, a judgement or determination 

abnormal, 1 is added to the content of the saving count 35 as to whether the notes are present or absent on the 

memory RM of the corresponding denomination (step conveyer path (the stand-by path d) is made (step 129). 

115), and then they are guided to the conveyor path As a result, when the notes are present, they are sorted 

(step 116). and accommodated (steps 130, 131 and 132). Namely, 

After a predetermined time elapses, the motors the data of the batch count memory unit BT is added to 

HPM1 and MPM2 are stopped (step 117). As a result, 40 the data of the saving count memory unit RV. The sum 

some notes (usually about three) are reserved in the thereof is stored in the batch count memory unit RV 

stand-by or saving passage d. These notes are notes (step 130). Subsequently, the conveyor drive motors 

which are drawn out after the notes of which count HPM1 and HPM2 are driven (step 131), thus accommo- 

coincidence has been established. At the next batch dating the notes on the stand-by path or saving d into 

processing, they are accommodated or transferred into 45 the temporary reserving units SHI to SH6 provided 

the corresponding containers SI to S6, respectively. according to the denomination of note (step 132). When 

After the motors HPM1 and HPM2 are stopped, an it is confirmed that the stand-by passage becomes va- 

operator inserts by hand a separate plate or plates into cant, the operation advances to the step 136. 

the temporary reserving units SHI to SH6 correspond- Subsequently, a judgement or determination as to 

ing to the denomination or denominations designated by 50 whether notes are present on the mount 2 or not is made 

a lighted coincidence indicating lamp or lamps (step (step 136). As a result, when the notes are present on the 

118). In this instance, the clutches corresponding to the mount 2, the conveyer drive motors HPM1 and HPM2 

denomination or denominations of which count coinci- are driven (step 137). Then, the motor KPM is driven 

dence has been established are turned on to drive the (step 138). Thus, the operation shifts to the step 103 to 

motor IKM thereby to lower the supporting plates until 55 continue the count 

the upper surfaces of the notes reserved on the support- On the other hand, when there is no note on the 

ing plates Pla to P6a and P16 to P66 do not screen the mount 2 (step 136), a judgement as to whether forced 

lights of the sensors LEVI to LEV6 (the sensor of each accommodating or transferring operation is required or 

corresponding denomination) Le. to the about the sup- not (step 139). As a result, when the forced accommo- 

porting plate position in FIG. 1, thus facilitating the 60 dating or transferring operation is required, the forced 

insertion of the separate plate. When the clutches CL1 accommodating processing is carried out (step 140). 

to CL6 are cut off in response to the next start instruc- The forced accommodating or transferring processing 

tion, the supporting plates Pla to P6a and P16 to P6a is used for forcedly accommodating the notes rejected 

rise by the spring force. in the steps 105 and 104 into the respective containers 

In regard to the denomination of which coincidence 65 SI to S6. The operator takes out the reject notes from 

relation has been estalished, the data of the batch count the seventh container S7 to sort them according to the 

memory unit BT is added to the data of the buffer mem- denomination of note by the eye (when forged notes are 

ory unit BM. The sum thereof is stored in the buffer present, they are removed) to insert them into the inser- 
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tion pocket 1 per each: denomination of note to push etc. When reverse, abnormal thickness, chain, oblique 
down the forced accommodating switch, and to desig- displacement or breakage is detected in connection with 
nate the denomination of note, thus forcedly accommo- the notes conveyed, they are judged to be abnormal 
dating or transferring them into the container of the (step 204) and conveyed to the seventh container S7 
corresponding note denomination. Since the reverse 5 (the reject pocket) (step 205). • 
notes are excluded as "abnormal notes" in the steps 104 When the note is normal, next is to make a judgement 
and 113, it is required to accommodate or transfer them or determination as to whether the denomination of 
from the reject container S7 to the respective containers note is designated or not by making reference to the flag 
SI to S6 provided according to the denornninations of DFG indicative of the denomination of note (step 206). 
the notes. Furhter, since notes of chain, abnormal thick- 10 When the designation of note is designated, next is to 
ness and obliquely displacement are true notes in sub- make a judgement as to whether the concerned note 
stance, they are forcedly accommodated. corresponds tothe designated denomination of the note 

FIG. 11 shows the control operation when notes are by malcing reference to the discrimination result in the 
forcedly accommodated or transferred. First, a determi- step 203 (step 207). In the case of the designated dehom- 
nation is made as to whether the forced accommodating 15 ination of note, a judgement or determination as to 
switch KSS is pushed down or not in the step 401. As a whether the note is normal or damaged is made in the 
result, when the forced accommodating or transferring step 208 to add 1 to the number of the corresponding 
switch KSS is pushed down, the forced accommodating batch count memory unit BT according to the normal 
flag is turned on (step 402). Then the gate plates GPM1 note or the damaged note, respectively (steps 209 and 
to GPM5 of the corresponding denomination of note 20 210) to guide them into the temporary reserving unit of 
are switched (step 404). After the start switch SAT is the normal container and the temporary reserving unit 
pushed down (step 405), the motors HPM1 and HPM2 of the damaged container, respectively (steps 211 and 
and the motor KPM are turned on (steps 406 and 407) to 212). In contrast, notes in other * denominations , are 
effect discrimination as notes pass through the discrimi- ' guided into the temporary reserving unit of a different 
nation unit 7 (step 408). In the step 409,. a judgement or 25 denonun^ 

determination as to whether notes are abnormal or not When it is judged that the denomination of note is not 
is made. As a result, when the notes are abnormal, they designated in the step 206, i is added to the content of 
are guided into the reject container S7 (step 410). In the batch count memory unit BT according to the nor- 
contrast, when they are not abnormal, 1 is added to the mal note or damaged note (irrespective of the denomi- 
content of the buffer memory BM of the designated 30 nation of note), respectively (steps 209 and 210) to guide 
denomination of note (step 411) to guide them into the them into the corresponding containers (steps 211 and 
temporary reserving unit provided according to the 212). 

denomination of note (step 412). The above-mentioned The memory area of the batch count memory unit BT 
operation (steps 408 to 412) proceeds until there is no used in the steps 209 and 210 corresponds to the normal 
note on the mount 2 (step 413). When the mount 2 be- 35 and damaged memory areas of the designated denomi- 
comes vacant, the motor KPM is switched off (step nation of note when the denomination of note is desig- 
414). Subsequently, after a predetermined time elapses, nated, and corresponds to the memory areas of the total 
the motor HPM1 and HPM2 and the gate, (one of when the denomination of note is not designated. 
GPM1 to GPM5) which has been operated is switched The allocation of the containers SI to S7 is indicated 
off (step 415). 40 by column B (when the denomination of note is not 

Then, the operation returns to the step 401. When it is designated) and column C (when the denomination of 
detected that the receiving switch OKK is pushed note is designated) in FIG. 6. 

down in the step 416, the forced accommodating flag is For instance, in the case of the obverse of the normal 
turned off (step 417). Thus, the forced accommodating note (when the denomination of note is designated, the 
processing is completed. 45 note is limited to the designated designation), when the 

During the above-mentioned forced accommodating sensor GSE4 or GSE5 of the gate drive sensor unit 
processing, a method may be employed to collectively senses the top of the note, the motor GPM4 or GPM5 of 
insert all the reject notes into the insertion pocket 1 to the gate drive unit is activated to rotate the gate plate 
draw out them to perform the judgement in regard to GB4 or GB5 as indicated in dotted lines to convey the 
the denomination of note in the discrimination unit to 50 notes in the direction of the conveyer system n or o to 
exclude all the notes except for the one corresponding . accumulate them in a horizontal condition or stack by 
to the designated denomination of note. means of impeller HA4 or HAS. In the above-men- 

Then, the second mode processing (normal/damaged tioned allocation or transfer, two containers are allotted 
mode and the normal/damaged batch mode) of the step to the same kind. When one container is filled with 
014 in FIG. 7 will be described with reference to FIG. 55 notes, such an allocation or transfer.makes it possible to 
9. use the other container. 

When the conveyor drive motors HPM1 and HPM2 The operation subsequent thereto is the same as that 
are driven (step 101) and the pulse motor KPM is in the steps 109 to 140 in FIG. 8. The former is different 
driven, the draw-out roller 3 draws out only one note from the latter only in that notes are guided into the 
located at the lowest position from the accumulated 60 containers provided according to the normal/damaged 
notes placed on the mount 2 in a direction of the gate notes instead of guiding them into the containers pro- 
roller 4 to convey, them by means of the conveyor belt. vided according to. the note denominatin. 
The discrimination unit 7 discriminates the notes thus In the above-mentioned embodiment, it has been 
conveyed (step 203). Assuming now that the normal/- described that every time notes are drawn out, "number 
damaged mode is designated, the discrimination unit 7 65 of notes" of the corresponding kind are updated in the 
discriminates the notes in regard to normal or damaged, buffer memory unit and the main memory unit of the 
truth or false, denomination of note, obverse or reverse, data memory RAM. In this embodiment, "denomina- 
thickness, chain, oblique displacement and breakage, tion of note" is also automatically updated. The number 
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f notes and the denomination of notes of the total are 
updated together. Further, when the data of the buffer 
memory unit is added to the content of the main mem- 
ory unit, not only number of notes but also the amount 
of money are added. 5 

As stated above, the note sorting and counting appa- 
ratus according to this embodiment is configured so that 
notes of the denomination filled in the temporary re- 
serving unit will be immediately received and accom- 
modated in the container, with the result that there is no 10 
need for an operator to give each an accommodating or 
transferring instruction. Moreover, the apparatus of this 
embodiment makes it possible to accommodate notes of 
all denominations into the containers when a cycle of 
processing is completed or in the similar case, allowing 15 
this apparatus to be useful. 

Further, the apparatus of this embodiment functions 
to discriminate notes drawn out after the set value is 
reached Le. the notes in the saving passage. Accord- 
ingly, there is little possibility that normal notes are 20 
conveyed to the reject unit, resulting in improved count 
efficiency. Moreover, this minimizes the possibility that 
the reject unit becomes filled with notes, to conserve 
the labor of an operator. 

Furthermore, the apparatus of this embodiment can 25 
sort the notes rejected once according to the denomina- 
tion of note and thereafter designate the denomination 
of note to forcedly transfer the notes to the correct 
container. When such an operation is performed, this 
apparatus makes it possible to count the number of 30 
notes. Accordingly, this apparatus is useful in that there 
is no need to count the number of notes of the denomi- 
nation rejected by hand. 

The arrangement or order of the first to seventh con- 
tainers SI to S7, the configuration of the temporary 35 
reserving unit, the shape of the supporting plates, the 
receiving plates, the pushers and the separate pieces, 
and the like are not limited to those in the abovemen- 
tioned embodiment. 

In the above-mentioned embodiment, the seventh 40 
container S7 is assigned to the reject notes. Since it is 
supposed that the number of reject notes is relatively 
small, the seventh container S7 is configured as a con- 
tainer having a small capacity. However, this container 
S7 may be configured like the first to sixth containers. 45 

In addition, since the number of issuance and circula- 
tion of the two dollar note is extremely small, this note 
is sorted (but independently counted on the data mem- 
ory) as the abnormal note. If necessary, a container for 
the two dollar note may be additionally provided. 50 

What is claimed is: 

1. A note sorting and counting apparatus comprising: 
a draw-out unit for drawing out notes in succession 

from a stack of notes; 
a discrimination unit for discriminating at least the 55 

denomination of notes drawn out by the draw-out 

unit; 

a sorting unit for sorting notes according to the de- 
nomination of the notes discriminated by the dis- 
crimination unit; 60 

a plurality of temporary reserving units for temporar- 
ily reserving notes sorted by the sorting unit ac- 
cording to the denomination of of the notes, said 
receiving units including supporting plates mov- 
able between a closed position for supporting the 65 
notes and an open position for releasing the notes; 

a determining unit for determining whether the tem- 
porary reserving units are filled with notes; 
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a plurality of containers for receiving notes from said 
temporary reserving units according to the denom- 
inations of the notes; 
a first common driving means for lowering said sup- 
porting plates of said temporary receiving units; 
clutch means for coupling said first driving means to 

said supporting plates; 
a second common driving means for causing said 
supporting plates to open when said first driving 
means downwardly drives said supporting plates; 
and 

a control unit for controlling said clutch means to 
couple said first driving means to said supporting 
plates when said determining unit determines that 
one of said temporary reserving units is filled with, 
notes, said first driving means lowering said plates 
and said second driving means opening said plates 
to transfer the notes to said containers. 

2. An apparatus according to claim 1, which further 
comprises transfer instruction means for providing a 
transfer instruction to said control unit, said control unit 
transferring the notes reserved in said temporary re- 
serving units to their respective containers upon receipt 
of said transfer instruction. 

3. A note-sorting and counting apparatus comprising: 
a draw-out unit for drawing out notes in succession 

from a stack of notes; 
a discrimination unit for discriminating at least the 
denomination of notes drawn out by the draw-out 
unit; 

a buffer memory for storing the number of notes 
drawn out in each denomination; 

a sorting unit for sorting notes according to the de- 
nomination of note discriminated by the discrimi- 
nation unit; 

a plurality of containers for receiving, according to 
the the denomination of the notes, the notes sorted 
by the sorting unit; 

a stop control unit for stopping the operation of the 
draw-out unit when the number of notes discrimi- 
nated by the discrimination unit has reached a pre- 
determined number; 

a note saving unit for saving notes drawn out by said 
draw-out unit before the draw-out unit has drawn- 
out said predetermined number of notes and the 
stop control unit has stopped the operation of the 
draw-out unit, the note saving unit being located 
between the discrimination unit and the sorting 
unit; 

a saving count memory unit for sorting for each de- 
nomination the number of notes saved by the note 
savign unit on the basis of the denominations dis- 
criminated by the discrimination unit; and 

a control unit for adding the number stored in the 
saving count memory unit to the number stored in 
the buffer memory unit in response to a start signal 
from a start key and for transferring the notes 
saved by the note saving unit into the containers 
according to the denomination of notes. 

4. An apparatus according to claim 3, wherein the 
stop control unit comprises a set number memory unit 
for storing a set number set in advance, and a count 
comparative computing unit for counting notes discrim- 
inated in the discrimination unit to compare a count 
value with said set number. 

5. A note sorting and counting apparatus comprising: 
a draw-out unit for drawing out notes in succession 

from a stack of notes; 
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discrimination unit for discriminating between nor- 
mal notes and abnormal notes drawn out by the 
draw-out unit and for discriminating the denomina- 
tions of the normal notes; 

sorting unit for sorting according to whether the 5 
discrimination unit has discriminated the notes as 
normal notes or abnormal notes and for sorting the 
normal notes according to their denominations, 
said sorting, unit having gate plates for allowing 
notes to pass therethrough corresponding to the 10 
denominations of the normal notes; 
q abnormal note container for receiving abnormal 
notes sorted by the sorting unit; 
plurality of normal note containers for receiving 



nation, and manually re-stacked for drawing out by 
said draw-out unit; 

a designation unit for designating the denomination of 
the re-stacked notes to be forcedly transferred into 
said preselected normal note container; and 

a forced transfer control unit for forcedly transferring 
all the notes drawn out by said draw-out unit from 
the re-stacked notes to be forcedly transferred into 
said preselected container corresponding to the 
denomination of notes designated by said designa- 
tion unit, said control unit causing said gate plates 
to allow the notes to pass therethrough, 

6. An apparatus according to claim 5, wherein said 
forced transfer control unit allows said discrimination 



normal notes sorted by said sorting unit according 15 unit to dfceriminate notes drawn out, and forcedly 

to the denominations of the normal notes; transfers the notes discriminated as normal, 
forced transfer instructing unit for instructing a 7. A note sorting and counting apparatus as set forth 

forced transfer of at least of a portion of the notes in claim 6, wherein said forced transfer unit forcedly 

received in said abnormal note container to a prese- transfers notes discriminated as having a certin denomi- 

lected one of said normal note containers, said 20 nation designated by said denomination designating 

portion comprising notes removed form said ab- unit. 

normal note container, manually sorted by denomi- , * * V * * 
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